Y-DNA donor and X-DNA acceptor were fabricated according to previously published methods from our group 1-3 . In a typical experiment, the Y-DNA donor was synthesized by mixing the same molar amount of corresponding oligonucleotide strands.
. Synthesis of PEGA modified Y-DNA. wavenumbers to the amide II band, which is typical of primary amides. Another transmission band at 2881 cm -1 was assigned to the CH 2 group of PEG. The transmission bands at 1080 and 1252 cm -1 were assigned to the PO 2 group of DNA.
PEGA-NHS Amine-Y-DNA
The appearance of a new amide bond confirmed the formation of PEGA-Y-DNA.
Figure S3
. FTIR spectra (KBr) of PEGA-Y-DNA in the region of 3000 to 1000 cm -1 .
[transmittance bands at 1080 and 1252 cm -1 in both spectra belong to PO 2 of DNA; 1620 cm -1 belongs to N-H of amide bond (amide II) and 1672 cm -1 belongs to C=O of amide bond (amide I). 2881 cm -1 belongs to CH 2 of PEG].
Synthesize ABC monomer with fluorescence dyes and investigate the selectivity
To show the selectivity of our approach, seven different ABC monomers were synthesized and characterized via gel electrophoresis (3% agarose gel at 90 volts at 25 °C in Tris-acetate-EDTA (TAE) buffer (40 nM Tris, 20 nM acetic acid and 1 mM SUPPLEMENTARY INFORMATION doi: 10.1038/nnano.2009.93 5 a EDTA, pH 8.0, Bio-Rad, Hercules, CA)). First, 1.5µM X-DNA and three different types of 1.5µM Y-DNA (one green (1G), two reds (2R), and one green and one red (1G1R)) were incubated (in Fig. S4a ). Second, specific Y-DNA was connected to X- Figure S4 . a, Schematic drawing of synthesizing ABC monomers by controlling multimoieties onto a single anisotropic X-DNA. We first prepared three different types of Y-DNA (designated as W, N, and E) that carried three different configurations of fluorescence dyes: one green (1G), two reds (2R), and one green and one red (1G1R). In addition, three single stranded DNAs (designated as w, n, and e in lower case letters) were uniquely designed in such a way that half of the sequence was complementary to the corresponding Y-DNA's sticky end, and the other half was complementary to one of the X-DNA's end-sequence (W', N', and E'). Thus, these three single stranded DNA served as "bridge DNA" that linked X and Y together in an anisotropic and specific manner: w, n, and e only linked W'-w-W, N'-n-N, and E'-e-E, respectively. By simply adding a specific bridge DNA, different fluorescence dyes were donated onto the corresponding branches of a single X-DNA with nanometer precision. b, Gel electrophoresis migration pattern of ABC monomers after Ethidium Bromide (EtBr) staining. Lane 1 corresponds to X-DNA (top) and non-reacted Y-DNA (bottom). Note that X-DNA itself is not shown in gel electrophoresis images before EB staining. Lanes 2, 3, and 4 correspond to X-DNA connected with one Y-DNA (top). Lanes 5, 6, and 7 correspond to X-DNA connected with two Y-DNA (top). Lane 8 indicates that all three Y-DNA are connected onto X-DNA with all three bridge DNA. The core-shell is further protected with a polymer shell that stabilizes QD in aqueous solution. Streptavidin are then conjugated to the outer polymer shell.
Conjugation of quantum dots (QDs) with Y-DNA

Synthesize ABC monomers with nanoparticles
To synthesize ABC monomers with three quantum dots, the south branch of the X-DNA was first anchored onto a solid bead 1 (Fig. S6a ). Both west and east end- sequences of X-DNA were then connected with Y-DNA donor tethering green quantum dots. The end-sequence at the north of an X-DNA was connected with red QD Y-DNA.
Then, the ABC monomers attached to the beads 3 were released by a restriction enzyme
Dde I digestion and the isolated ABC monomers 4 were collected. This solid phase synthesis was modified according to previously reported methods from our group 6 . 
Scanning Transmission Electron Microscopy (STEM) Imaging
Samples were prepared by placing a 10 μl drop of the ABC monomer solution onto a copper grid coated with an ultra-thin carbon film and allowed to evaporate. Once the solution was completely evaporated, the sample was exposed to UV light for approximately 40 minutes to prevent contamination build-up during microscopy. 
Loading drugs (ODN and siRNA) to polymeric spheres
To load drug (ODN) in our spherical polymers, the ODNs were hybridized to the sticky end of ABC monomers first. Then, the spherical polymers were able to carry the hybridized ODN in a cluster format by photo-polymerization ( Fig. S10 ). 
Concentration of ABC monomers (pM
Investigation of endocytosis mechanism of the polymeric spheres uptake
To investigate the cellular endocytosis mechanism of the polymeric spheres, HeLa cells (5 x 10 4 ) were cultured in each well on Lab-Tek chamber slide (8 wells, Permanox slide, Nunc) overnight. Cells were pre-incubated with endocytosis inhibitors for 30 min with 10 µg/mL of chlorpromazine hydrochloride (sigma) and 5 µg/mL of filipin complex (sigma), and for 1 hr with 0.5 µg/mL of Cytochalasin B and 0.1% of DMSO as a positive control. Cells were then cultured with 20 µL of polymeric spheres (2.9 pM) and each inhibitor for 3 hrs. The number of cells uptaking the spheres was counted from fluorescent microscope images after staining with the same method described in materials and method in the main manuscript.
The cellular endocytosis mechanism of polymeric spheres was studied by inhibition experiments. Cells were incubated with chlorpromazine 7,8 to inhibit the clathrin-mediated endocytosis pathway and with filipin complex 7, 8 to inhibit caveolaemediated endocytosis. Cytochalasin B was used to disrupt actin-mediated endocytosis 9, 10 . As seen in Fig. S12 , chlorpromazine and filipin did not reduce the uptake of spheres, while cytochalasin B significantly reduced cellular uptake of the spheres. According to the results, we believe that actin-dependent endocytosis such as phagocytosis and macropinocytosis is the main mechanism for the cellular uptake. To experimentally decode the color signal of polymeric spheres, the signal intensity is counted as photon counts per pixel area with a pixel in the microscope image.
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